TLR7 signaling exacerbates CNS autoimmunity through downregulation of Foxp3+ Treg cells.
The innate Toll-like receptor 7 (TLR7) detects infections by recognizing viral and bacterial single-stranded RNA. In addition to pathogen-derived RNA, immune cells expressing high levels of TLR7, such as B cells and dendritic cells (DCs), can be activated by self-RNA. During myelin-induced experimental autoimmune encephalomyelitis (EAE), an animal model of multiple sclerosis, TLR7 expression is increased within the central nervous system (CNS). To define the contribution of TLR7 to the development of EAE, we evaluated the course of the disease in C57BL/6-Tlr7-deficient mice compared with that in WT mice and found that TLR7-deficient mice had decreased disease severity. This protection was associated with decreased myelin oligodendrocyte glycoprotein-specific T-cell activation by primed DCs, decreased circulating autoantibodies, attenuated inflammation within the CNS, and increased Foxp3(+) regulatory T cells in the periphery and in the CNS. In conclusion, we show that TLR7 is involved in the maintenance of autoimmunity in the pathogenesis of EAE.